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BBenenue

Hacrosimee ommcanune pacrpoOCTpaHSETCS Ha CTAllMOHAPHBIE TEPMETHU3UPOBAHHBIE CBUHIIOBO-KHUCIOTHBIE
aKKyMYJISITOpHBIC 37eMeHTHl U MoHOONokH Tura OPzV ¢upmer «HOPPECKE Batterien», B manpHeimem
MMEHyeMbIe aKKyMyJsiTopbl. OTEICaHHE MpEeAHA3HAYCHO JUII PYKOBOJICTBA K paboTe ¢ aKKyMYyJIATOPAMH H
COJICP’KUT WH(GOPMAIMIO O TIPHUHIIMIIEC JCHCTBUS M HAa3HAYCHUU aKKyMYJISTOPOB, MX KpPaTKHE TEXHHYECKUE
XapaKTePUCTUKHU, OITUCAaHUEe KOHCTPYKITUH, YKa3aHUs 110 MepaM 0€30IacHOCTH MpHU paboTe ¢ HUMH, YKa3aHUS
M0 WX YCTAaHOBKE M MOHTaXxy, a TakKe IMpaBWiIa TMPUBEACHHUS aKKyMYJISTOPOB B pabodee COCTOSIHHE H
PEKOMEHIAINY TI0 UX SKCIUTyaTaIuH.

AKKyMyJISTOpBl TIPEAHA3HAYCHBI I KOMIUICKTOBAHUS aKKyMYJISATOPHBIX OaTapei, HCIIOJIb3YeMBbIX B
YCTaHOBKaX OecriepeOOMHOTO MUTAHUS PA3IMIHOTO 000PYIOBaHUS, B TOM YHCIIE allliapaTyphl CBS3H.

YcnoBHEIC 0003HAYCHHS AKKYMVJIIITOPOB:

4 OPzV 200
4 YHCIIO MOJIOKHUTEIBHBIX AIEKTPOIOB MAHIIUPHOTO THIIA
OPzvV CTalMOHApHBIE TePMETU3NPOBAHHBIC AKKYMYJIATOPHI MTAHIIMPHOTO TUIIA
200 HOMMUHAJIbHAS 3JIEKTPUYECKasi EMKOCTb aKKyMysaTopa, Au

[Tpumep 3amucu akKyMyJisiTopa IPH €ro 3aKaze B JOKYMEHTAIMH-
«AxkymyasTop 4 OPzV 200 HOPPECKE Batterien»

YcnoBHbIE 0003HAYEHUST MOHOOJIOKA:

6V 3 OPzV 150

6V HOMUHAJIBHOE HaNpsHKeHHE MOHOOJIOKA

4 YHCIIO MOJIOKHUTENIBHBIX AJIEKTPOIOB MAHIIMPHOTO THIIA

OPzvV CTalMOHApHBIE TePMETU3NPOBAHHBIC AKKYMYJIATOPHI MTAHIIUPHOTO TUIIA
200 HOMMUHAJIbHAS 3JIEKTPUYECKasi EMKOCTb MOHOOJIOKA, A4

[Tpumep 3anucu akKyMyIsTOpa IIPH €ro 3aKa3e B JOKYMEHTALUU-
«Akkymyasarop 6V 3 OPzV 150 HOPPECKE Batterien»

Emkoctu, pa3mepsl 1 Beca akKyMyJIsITOPOB IIPUBECHBI B Ta0IuUIle | mpuiiokeHusl.
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1. Texunuyeckoe ONMUCAHHUE

1.1. IlpuHuun gecTBUSA

JleficTBME CBHMHIIOBO-KMCJIIOTHOTO aKKyMYJIITOpa OCHOBAHO Ha TOJYYEHHHM OJJIEKTPUYECKOTO TOKa B
pe3yabpTaTe XMMHUYECKON peaklny MIaCTUH aKKyMYyJIsITOpa ¢ CEPHOM KUCIOTOM 3JiekTponuTa. [Tpoucxoasimas
IIPpU 3TOM XUMHUYCCKaAA p€aKHA OIMMMCBIBACTCS YPABHCHUCM!

PbO; + Pb + 2H,SO4= 2PbSO,4 + H,O

Jo pa3psna Ha TOJOXKMUTEIBHOW IUIACTMHE aKTHBHAash Macca COCTOMT M3 JABYOKHMcH cBuHLA PbO,, Ha
OTpULIATEIBHOM — H3 4HUCTOro cBUHIA Pb. PacTBop comepXMT CepHyI0 KHCIOTY OIpeAeNeHHOM
KOHIleHTpanuu. B mpormecce paspsga aByokuch cBuHna PbO, Ha momokurenbHOW W cBuHen Pb Ha
OTPULIATENIPHON IUIACTUHAX B PE3yJIbTaTE€ XUMHUYECKON pEaKUHMH MPEBPAILAIOTCS B CEPHOKHUCIBINM CBHHELL
PbSOy4, a B pacTBOpE MOBBIMIACTCS COMIEPKAHNE BOJIBI.

[Ipu 3apsine mpoucxoauT OOpaTHBIN MpolEecC, B pe3yibTaTe KOTOPOro u3 cepHokucioro cBuHma PbSO4 Ha
MOJIOKUTEILHON TUIaCTHHE 00pasyeTcs NBYOKHCHh cBuHIA PbO,, a Ha oTpunaTensHON — YUCTHI cBuHEN Pb.
Konnentpauuss pactBopa CepHOWM KHCIOTBI BO3pacTaeT A0 COOTBETCTBYIOLIETO 3HaueHus. [loGouHOM
peakuuei B Impolrecce 3apsia akKyMyJisiTopa sIBISIETCS Pa3iokKEHUE BObI, IPU KOTOPOM HA MOJIOKUTEIBHOM
AJEKTPOJE BBIACIAETCS KUCIOPOI, @ HA OTPULIATEIIBHOM — BOJOPO/I.

1.2. Oco0eHHOCTH KOHCTPYKIMHU

OO0mmuii BUJ BCEX TUIIOB aKKYMYJISITOPOB MPECTaBiIeH Ha yepTexkax 1.0 — 1.6 mpuioskeHus.

1.2.1 Kopnyc

Kopmnyca akkymynsitopoB OPzV u3roroBneHsl u3 Henpo3padyHoro ynaponpouHoro noiaumepa SAN. Kpeimka
KOpIlyca aKKyMyJsTOpa TF€pPMETUYHO COEJUHEHA C KOPIyCOM, 4TO IO3BOJSET M30eXkaTh yTeueK rasa u
anekrpoauTa. KoHCTpyKIMsl yIJIOTHEHUH TOKOBBIBOJOB O0ECIEYMBAET T€PMETUYHOCTh aKKyMysiTopos. [lpu
3TOM TOKOBBIBO/Ib OCTAOTCSI CBOOOHBIMH.

1.2.2 DaekTpoasbl

B akkymynstopax tuna OPzV npuMeHSIOTCS MOJNOXKHUTENbHBIE 3JEKTPOJbl MAHLUUPHOTO THUMA U
OTpHUIIATENIbHBIE HaMa3HbIE 3JEKTPObl. [laHIUMpHBIE 3JIEKTPOABI MPEACTABIAIOT CO00W TIpeOHEe00O0pa3HyIO
BHYTPEHHIOIO PELIETKY, COCTOSALIYI0 M3 COEJUHEHHBIX CBEPXY CTEp)KHEH TOKOBBIBOJIOB, IOMEIIEHHBIX
BHYTPb IPOHHUIAEMbIX [UIi AJIEKTpoJMTa TpyOoK-maHumpeil. [IpocTpaHCTBO MexIy NaHUUpeM U
TOKOIO/IBOASAIIMM  CTEpXKHEM 3allOJHEHO AaKTUBHBIM MarepuanoM. OTpuuarenbHble 3JIEKTPOAbI B
akkymyssitopax OPzV Hama3HOro THna, B KOTOPHIX aKTUBHAs Macca HaXOJUTCA B siueiikaXx TOKOMPOBOIAIIEH
pemeTky. 1 U3roTOBIEHUS 3IEKTPOIHBIX PEILETOK MCIIOJIB3YIOTCS CILIAaBBI C COJEPKAHUEM CYpbMbl MEHEE
2%, uTo o0ecreunBaeT MEXaHUYECKYIO IPOUHOCTh U KOPPO3HOHHYIO CTOMKOCTD JIEKTPOJIOB.

1.2.3 Cenaparopsl

Jlnst pazpenenus AieKTPOI0B UCTIOIb3YIOT MUKPOIIOPUCTHIE TTOJIMMEPHBIE CEMapaTophl. 3aKPhIBasi SJIEKTPOIbI
CO BCEX CTOPOH, CEMapaTopbl MPEMATCTBYIOT pa3BUTHIO d(dekTa nmpopacTaHus ¥ BOSHUKHOBEHHIO KOPOTKHX
3aMBIKAHUI.
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1.2.4 MexdieMeHTHbIE COeUHEHUS

Jns coenuHeHus: Oatapeil NPUMEHSIOTCS Kak THOKHE, TaK M JKECTKHE IIOJIHOCTHIO H30JIMPOBAHHBIC
NIEPEMBIUKU U3 MEJIU, KOTOpPbIE KPEMATCS K TOKOBBIBOAAM € MOMoIIb0 60:1T0B M8. Takoe coenHeHNe 04eHb
ynoOHO uisi cOOpku OaTapeil Ha MeCTe YCTaHOBKHM. OJTH COEIMHEHHS MMEIOT BBICOKYIO IPOBOIAMMOCTH U
pacuyuTaHbl Ha OOJBIINE TOKH.

1.3. Texunuyeckue TpedOBaHUA

1.3.1 AKKyMynsTOpPBI BBITYCKAIOTCS MPEINPUATHEM-U3TOTOBUTEIEM B COOpPAaHHOM BHUE 3apsSHKCHHBIMUA U
3aI0JHEHHBIMU 3JIEKTPOJIUTOM.

1.3.2 3apsin akKyMmMyIsiTOPOB B 3aBHUCHMOCTH OT JJIEKTPOOOOpPYIOBaHHWS, HMMEIOLIETOCS Ha OOBEKTe,
HEOOXOAMMO MPOBOAUTH, B COOTBETCTBHHM C TEXHHYECKUM ONHMCAHUEM, HHCTPYKIHEH MO MOHTaXy U
JKCIUTyaTal|H.

1.3.3 DxcmmyaTanus akKyMyJasTOpOB B OaTapee MpPOU3BOAUTCS B PEXHUME MOCTOSIHHOTO MOA3apsiia ¢
HanpsbkeaneM (2,25 B X n) £ 1% , rme n — KOIMYECTBO akKymynsiTopoB. llpu 3ToM OTKIOHEHHE Ha
OTAENBHBIX aKKYMYJISITOpax MOXeT coctaBiars +0,2/-0,1B.

1.4. OcHOBHBIE MapaMeTPHI

1.4.1 AKKyMyJIsTOpBI UMEIOT F€PMETHUYHYIO YKYIIOPKY B MECTE€ COEAMHEHUs KPBIIIKU C O0aKoM, KJIallaHOM U
60pHaMI/I W BBLACPIKHMBAIOT HABJICHUC N30BITOYHOE HIIA YMCHBIICHHOC, 10 CPABHCHUIO C aTMOC(I)CpHI)IM, Ha
20kIIa npu Temneparype 25 +10°C, npu 3TOM JODKEH MCKIIIOYAThCs BBIXOJ I'a3a, a’po30JId U AJIEKTPOJIUTA
U3 aKKyMYJIITOPOB.

1.4.2 AKkymyIsiTOpBI JOJDKHBI UMETh 95% €MKOCTH, YKa3aHHOW B TaOlHIle MPUIIOKEHUS, Ha TIEPBOM LIUKJIIE
mpu 10, 5, 3, 1, 1/2, 1/6-9acoBbix u 30-TH CEKyHIHBIX pexumax paspsaa, a 100% eMKocTH, yKa3aHHOU B
TabIUIIe TPUIIOKEHHS, HA 5 IUKIIE.

HomuHuanbHas eMKOCTh aKKyMYJISITOPOB — €MKOCTh Tpu 10-TH 4acoBOM pa3psjie 10 KOHEYHOTO HaNpsHKEHUs
paszpsina 1,80B/am.

[IpoBepka eMKOCTH aKKyMYJISITOPOB MTPOBOJUTCS Ha 3aBofe-u3rorouresiec B 10-tu u 1-4acoBbIX pexkuMax ¢
COOJIIOJICHUEM CIIEAYIOIIUX TPeOOBaHMUIA:

a) cpenHssl TemIeparypa djeKkTpoiura B mponecce paspsaa 10-35°C (pekomeHmyemasi TemmepaTypa
20°C);

0) koHeuHoe HanpspkeHue nipu 10-tu, 5-tH, 3-X yacoBoM paspszae 1,80B/3m, npu 1; 0,5; 1,25-gacoBom
paspsne — 1,75B/am.

1.4.3 Bo uszbexaHue IiyOOKHX pa3psIoB HE PEKOMEHIYETCsl IIPOBOJUTH pa3ps]] KOHEUHbIX HAIPSKEHUH
HIDKE 3HaYEHUH, yKa3aHHbIX B Ta0auLe 1 IpuiIosKeHHUs.

1.4.4 Cpok ciyObl aKKyMyJISITOPOB TIpU COONIONEHUHM JIEHCTBYIOIIETO TEXHUYECKOTO OMHCAHUS,
MHCTPYKLUH 110 MOHTAXXy U 3KCIUTyaTalluu cocTaBisieT He MeHee 18 set miss OPzV u 15 ner mist power.bloc
OPzV (cpoxk no otmauun He MeHee 80% HOMuHanpHOW emkoctH). IlpomorkurenbHas SKCIUTyaTalus
aKKyMYyJIITOPOB IIPU TEMIIEpaTypax OKpYyKarolero Bo3ayxa Bbiiie +30°C cokpalaer Cpok UX CIIykKOBbI.

VYkazaHHOE JNEMCTBUTENBHO TaKXKe MPH JJIMTENbHOM 3KCIUIyaTallud akKyMyJsTOpOB B OaTapee B pexXuMe
1oJ13apsi/ia ¢ HalpspKeHUeM IpeBblaonum 2,25 B x n, rae n — KoJuuecTBO akKyMyJIITOpOB B OaTapee.
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1.45 B TeyeHne Bcero cpoka CiIyKObl JOMYCTUMO BO3HMKHOBEHHE OTKA30B, BIUAIOIIUX Ha
paboTOCIOCOOHOCTh AKKyMYJIATOPOB, He Oosiee yeM Ha | akkymynsarope B ron u3 1000, Haxonmsuuxcs B
JKCIUTyaTalHu.

1.4.6 Camopa3psi MOJHOCTBIO 3apPsHKEHHBIX aKKyMYJIATOpOB MpH 30-TH CyTOYHOM O€3eHCTBUM HE JOJDKEH
npesbliath 1,5% npu temnepatype +20°C u yiBauBaeTcs ¢ NOBBIILIEHHUEM TeMIepaTypbl Ha Kaxsle 10°C.

1.5. KoMmmiekTHOCTD

B KOMIUIEKT MOCTaBKH C aKKyMYJISATOPaMH JOJDKHBI BXOIOUThH MEPEMBIYKH, B TOM YHCIE U I MEXPSIHBIX
COCOUHEHNM, KOMIUIEKT TOKYMEHTAllH, TUHAMOMETPUYECKAN KII0Y, a I CEMCMOCTOMKUX aKKyMYJIATOPOB
TpeOOBaHUs 1O YCTaHOBKE M KperuieHuto. [1o jkemaHuio 3aka3uymka KOMIUIEKTHO C aKKyMYJIATOPAaMH MOTYT
IMMOCTABJIATBCA CTCIUIAXKKW HWJIM PCKOMCHIAAIMU IO HMX HU3IOTOBJICHHIO, HpI/ICHOCO6J'IeHI/I$I I MOHTaXa H
3KcIuTyaTauuu. KOMIUIEKT MOCTaBKU ONPENENSETCI KOHTPAKTOM.

1.6. MapkupoBka

1.6.1 Ha xopnyce 0aka KakI0ro akKymyJsTOpa JOJKHA ObITh HAHECEHA JIMTHEBBIM CIIOCOOOM HMJIM KpacKoi
MapKHPOBKa C yKa3aHUEM:

* TOBapHOIO 3HAKA NPEIIPUATUA-U3TOTOBUTEILS;

*  YCIIOBHOTIO 00O3HAYEHMs aKKyMYJIATOPOB;

*  3HaKa MOJIAPHOCTH (1), 10 MEpPEe BO3ZMOXKHOCTHU TaKkxXe (-);

*  J1aThl BBIITyCKa (MECSIL, TON);

*  3HAaKa yTHIM3ALWH;

* 3HaKa BTOPUYHOM MepepabOTKy;

* 3Haka ceprudukara coorsercTBus cormacao OCT 45.02.97.

1.6.2 Kaxxgoe MmecTto ymakoBKM (SIIMK, MajjieTa €BPOIEHCKOro o0pasua, KapTOHHAs KOpPOOKa) TOJHKHBI
MapKUpOBaTbCs C HAHECEHHEM MPEAYyNpPEAUTENbHBIX 3HAKOB: «OCTOpPOXKHO, Xpynkoe», «Bepx, He
KaHTOBaTh», «bowWTCs chipocT» M mpeaynpenutTensHol Haamucu «He Opocate». MapkupoBka IOKHA
HAaHOCUTBHCS HECMBIBAEMOM Kpackod. MapKupoBKa NPUBOIUTCSA TAKXKE B TEXHUYECKOM NOKYMEHTALlMW Ha
AKKyMYJISITOPBI.

1.7. YnakoBka

1.7.1 AKKyMyJsSTOpBI JOJKHBI YINAKOBBIBATHCS B JIEPEBSHHBIC SIIMKU WIA YKJIaIbIBaThCSl Ha HAJJIETHI
eBporneiickoro oopasua pazmepom 1200x1800 mm. Ha moaioHsl akKyMyISaTOpPBI YKIAABIBAIOTCS B OJIMH ATAXK
U 3aKpEIUISIOTCA CIEUUAIbHBIMUA CTSKHBIMM JIEGHTAMHU. 3aT€M CBEPXY MPOU3BOAUTCA YHNAKOBKAa KapTOHOM,
3aKpEIUICHUE CTSKHBIMU JIBHTAMU U 3allauBaHUE IIEHKOM.

1.7.2 K kaxaoMy yHNakoOBOYHOMY MECTy JOJDKEH ObIThb IPUJIOKEH YNAKOBOUHBIM JIUCT C YyKa3aHHUEM
YCJIIOBHOT'O 0003HAUCHUS aKKyMYJIATOPA U 1aThl YTIAaKOBKH.

1.7.3 KoOMIUIEKT NpUHAIIEHKHOCTEH K aKKymyjasITopam s HUX MOHTaXa M JKCIULyaTallMOHHAas
JIOKYMEHTAIUs TOJIKHBI ObITh YITAaKOBAaHbI B KAPTOHHBIE KOPOOKH OTNIEIBHO MM BMECTE C AKKyMYJIATOPAMH C
YKa3aHUEM B YIIAKOBOYHOM JINCTE HAUMEHOBAHUS U KOJUYECTBA TPUHAJICKHOCTEN.
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1.8. Xpaunenue

CBHHIIOBbIE TE€pPMETH3UPOBAHHbIE OaTaped MOTryT OTIPY)KaTbCid 3aKa3yuKaM TOJBKO 3arOJHEHHBIMU
ANEKTPOJIUTOM U 3apsSUKEHHBIMU. YTAKOBKAa 3aBUCUT OT MaplIpyTa TPAHCIOPTUPOBKUA U KIMMATHUYECKHX
yCIIOBHI B MecTe BBITPY3KkH. OHAa MOXKET ObITh CaMOM Pa3IMYHOM: OT OOTATMBAaHUS YIIAKOBOYHOM TUIEHKOW Ha
najeTax J0 MOPCKOM YIaKOBKH B SIIIIMKaX.
Barapen moryr 6e3 moazapsna XpaHUTbCA Ha CKJIAJE JIMIIb OFPAaHUYEHHOE BpPEMsi, TOCKOJIBKY MPOUCXOAUT
HX caMmopasps M MPOTEKAalolIMe B 3TOM CBA3M XMMHUYECKHE npouecchl. He mo3aHee yem uepe3 6 Henenb
XpaHeHHs Ha CKJIafie, a MpH TemmepaTrype cpenbl xpaHeHus 35°C — uyepe3 4 Hemenu, Oatapeu criemyer
3apsKaTh

- MOJIKITIOYEHNEM Ha TIOCTOSIHHBIN MOI3apsi/1 ¢ HanpsbKeHueM 2,25 B/anement, wim

- IEPUOIMYECKUM NOA3aPSAA0M OTPAaHUYEHHBIM TOKOM.
[Ipu 3TOM TOK TIO/3apsa JODKEH ObITh orpaHndeH SA Ha kaxasie 100Ad, a cam moa3apsa 3TUM TOKOM —
YeThIPbMSI YacaMH, TakuM oOpa3om, Ha Kaxable 100Au HOMUHATBPHOW E€MKOCTH Jo3apsiKaeMas €MKOCTh
nojbkHa coctaBuTh 20Au. HanpsikeHue Ha OTAEIBHBIX 3JEMEHTAX JOJDKHO MPU TaKOM MOA3apsiae AOCTHYb
MakcumyM 2,35B/sn. B KkoHIe moazapsna HampsbKEHHE Ha BCEX JJIEMEHTaX CIIEAYeT IPOBEPUTh, C TEM,
9TOOBl YCTAHOBUTH, HE HMEIOT JIM HEKOTOPBIE AJIEMEHTHI TOBBIIIEHHBIA camMopaspsii, 4TO BO3MOXHO,
HamnpuMep, M0 MPUYMHE TOYEYHBIX KOPOTKHUX 3aMbIKaHUH (TOBPEXICHHUE MPU TPAHCHOPTHPOBKE). J[i1st aTOTO
HEOOXOAMMO 3aMEPUTh HATIPSDHKEHHE Ha dJIeMEeHTe 0e3 Harpy3Ku, 3HaueHHe KOTOPOro He JIOJKHO OBITh MEHEe
2,06B. Hanpsokenne Oatapen 0e3 Harpy3ku, CIelOBaTelIbHO, HE OJDKHO ObITh MeHee 2,06B X n, rme n —
YHCIIO 3JIEMEHTOB OaTapeu.
AKKyMyJATOpBI MOTYT pa3MellaTbes B OaTapeiHbIX MOMEIEHUIX WU HIKadaxX HEMOCPEICTBEHHO B pabounux
MOMEIICHHUSAX, HAIPUMEpP, B O(PUCHBIX MMOMEIIEHHUIX, MMOCKOJIbKY KOJMYECTBO BBIACISEMOIO IPH 3apsiie
BOJIOPO/Ia HE3HAUUTEILHO W He mpesbimaet 10,3 mu/Ay/Mec TpH HaNpsHKEHUW TOCTOSIHHOTO TOJ3apsjia
2,25B/a11. u Temneparype okpyxarorero Bo3ayxa 20°C.

2. be3omacHOCTL MPH 00PALIEHNH ¢ AKKYMYJIATOPAMHA

2.1. TpeGoBanus 6€30MACHOCTH

2.1.1 B repMeTu3npoBaHHBIX AaKKyMYJSTOpax yTeuKa 3JEKTPOJIMTA BO3MOKHA TOJBKO IPHU MEXaHUYECKOM
MOBPEKACHUH KopItyca. B 3ToM ciydae BO3MOKEH HEMOCPEACTBEHHBIN KOHTAKT € AJIEKTPOJIUTOM.

2.1.2 Ilpu coy4yailHOM TOTNIQAAHUH AJIEKTPOJIUTA HA KOXKY, HEOOXOJMMO MPOMBITH MOPAXKEHHOE MECTO BOJIOH,
HEUTpanu30BaTh 3—5% pacTBOPOM ABYYIIEKUCIOIO HATPUs U BHOBb IPOMBITH BOJIOM.

2.1.3 B nomemeHusx, Ii€ yCTaHOBJIEHBI aKKyMYJISTOPBI, 3alpeIaeTcs MPUMEHEHHE OTKPBITOrO IUIAMEHH,
KypEeHHE U UCIIOJIb30BaHUE HHCTPYMEHTA, KOTOPBII MOXKET IpU paboTe BBI3BATH HUCKDY.

2.1.4 Tlpu npoBeneHUn paboOT ¢ aKKyMYJIATOpPAMHU IPUHUMATH MEPHI MPEIOCTOPOKHOCTH MPOTUB CIIyYaHOTO
MIPUKOCHOBEHHS K TOKOBEAYILMM YaCTSAM, HE MOKPBITBIM H3OJISILMEN UM HaXONAIIMMUCS MOJ HAIPSIKEHUEM.
IIpu moHnTaxke OaTapeil, MOCTABICHHBIX B 3apSHKCHHOM W 3aJIMTOM DJIEKTPOIUTOM COCTOSHHH, CIIEIyeT
MOMHHUTH O TOM, YTO IOJIFOCA KaXJIOT0 3JIEMEHTAa HAXOAATCS IO HAIlPSHKEHHEM U YTO, B CIIydae KOPOTKOI'O
3aMbIKaHHsI, MOTYT BOSHUKHYTb OY€Hb BHICOKHE TOKH (dJIEKTpUYECKast 1yra).

2.1.5 He pomyckaTb OJHOBPEMEHHOI'O MPUKOCHOBEHMSI METAIUIMYECKHM MPEIAMETOM K IMOJIOKHUTEIbHBIM U
OTPHILIATEILHBIM BBIBOJAM aKKYMYJISITOPOB BO M30€KaHUE KOPOTKOTO 3aMBIKAHUSI.

2.1.6 AKKyMyJATOpPBI JOJKHBI OBITh YCTAaHOBJIEHBI Ha PACCTOSHUM HE Ommke IM OT OTONMUTENbHBIX
npubOpoB.
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2.2. O0mue npaBuJia 0€30MaCHOCTH

[Ipu HenpaBWIILHOM OOpAIllEHUH CO CTAL[MOHAPHBIMU CBUHIIOBBIMU aKKyMYJIITOpAaMH BO3HMKAET OIACHOCTh
B CBSI3U C MOPAKEHHUEM 3JIEKTPUYECKUM TOKOM, BBIIEICHHEM B3PHIBOOIIACHOHN ra3oBOW CMecH BOJOpoJa U
KHCJIOPOAA, C KOHTAKTOM C €IKUM 3JIEKTPOJIUTOM. A CBSI3U C 3TUM HEOOXOAMMO IPU OCYILECTBIEHUHU BCEX
pabotr c OarapesmMu coOJIOAATh MpaBWiIa TEXHUKKM Oe3omacHOCTH. K HHM OTHOCSTCS, B YacTHOCTH,
() 13501115 (<

2.2.1 PaboThl N0 HAMIPSKEHUEM pa3pelaroTcs TOJIbKO MPH COOII0IEHUN Mep 0€3011aCHOCTH.

Ecin HOMuHanmpHOe HampspkeHue Oartapen Oosibiie 120B, TpeOyrorcss Takue JONOJHUTENIbHBIE MeEpPbI
0€30I1aCHOCTH, KaK HOILIEHUE W30JIMPYIOUIeH 3allUTHOM OJAEX/bl, HCIOJIb30BAHUE HW3O0JUPOBAHHOIO
MHCTPYMEHTA, M30JIMPYIOIIKME IMPUCIOCOOIEHHU B MECTE YCTAaHOBKU Oarapeu. 3alpelaercs OCYILECTBIIATh
MOJIKJIFOUYEHUE U OTKJIIOYEHHUS Ha MOJKIIIOYEHHOM K ceTn Oarapee.

2.2.2 Heo0xoauMoO NpUHUMATh COOTBETCTBYIOIME MEphl Uil TOr0, YTOOBI HCKIIOYUTH (OpMHpOBaHUE
CTaTUCTHUYECKOTO 3apsija Ha NepcoHalle, OCYILECTBIIAOLEM paboThl ¢ GarapeliHpiMu cucremamu. K stomy
OTHOCHUTCSl HOILIEHHE AaHTUCTATUYECKU JEWCTBYIOLIEH 3allUTHOM OAeXIbl U OOYBH, IOBEPXHOCTHOE
COIIPOTHUBIIEHUE KOTOPBIX He mpeBbliiaeT 3HaueHus: 1000 Om.

2.2.5 Tlocne paboT ¢ 6aTtapesMu ClieAyeT TIIATEFHO MBITh PYKH C MBIJIOM U BOZOH.

2.2.6 llockonpKy BBIACIEHUE BOJOpPOJAa B TIEPMETU3UPOBAHHBIX akKymyisTtopax Tuna OPzV
HE3HAUUTENbHO U He mpeBbimaeT npu 20°C B pexxume HempepsIBHOTO noa3apsna (2,25B wa snement) 10,3
Mi/Au/mec; B pexume ¢dopcupoBaHHOTO 3apsaa (2,40B na snement) 18,5 mu/Au/mec; mpu MOBBIICHUN
temmeparypbl 10 +45°C, coorBercTBeHHO, 23,1 1 52 Mi/Ad/Mec HEOOXOIUMBI MHHUMAJIBLHO JTOITYCTHUMBIHA
00beM LUPKYJIUPYIOLIEr0 BO3AyXa Ul MOMELICHUS, B KOTOPOM YCTaHOBJICHbI aKKyMYJIATOPBI, ONPeNesieTcs
o gopmyie:

-3 -3
V=025xNxnx10 xC ~xIx10 /720 {M’/aac}

rue:

V — HeoOXoauMbIi 00beM BO3IyXa,

N — 9UCJIO IBYXBOJBTOBBIX 2JIEMEHTOB B Oarapee,

N — HOpMa BBIJIENIEHUS] BOJOPO/a (CM. BBIIIIE),

I — Tok 3apsma wmm momzapsiga Ha Kakasle 100Ad emkxoctr. OOBEM 3aKpBITOTO TMOMEIICHUS IS
pa3merenus 6atapeu Oyner paBeH 2,5 X V.

JlomyckaeTcst pa3MemiaTh akKyMyJIsiTOpHBIE OaTaper B OHOM MOMEIIEHUH C APYTHUM 000pyI0BaHUEM.
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3. UHCTPYKIMSA 0 MOHTAKY U MYCKY B DKCILIYATAIUIO

K w™monTaxy Oartapenm cremayer mNpuUCTynaTh JHUIIb IIOCIE TOTro, Kak OarapeifHble MOMemeHus: OyayT
MOJTHOCTBIO OOOPYAOBaHBI, C TEM, YTOOBl HCKIIOYUTH MOBPEXKIEHHUS OaTaper IpH IMOCIEMOHTaKHBIX
CTPOUTENIBHBIX paboTax.

3.1. OnacHOCTb KOPOTKHMX 3aMbIKAHU I

[lpu MoHTake Oarapeil cieAyeT IMOMHUTh O TOM, YTO TIOJIOCA KaXKAOrO DSJIEMEHTAa HAaXOJISATCS O]
HAIIpsOKEHUEM M 4YTO, B ClIyda€ KOPOTKOI'O 3aMbIKaHUs, MOI'YT BO3HHUKHYTb OUYCHbL BBICOKHC TOKH
(amexTpryecKas yra).

DTO0 0COOEHHO KacaeTcs HaxOJIIMXCS IOJ HANPSDKEHUEM KOHIICBBIX BBIBOJIOB, TIOKa OHH HE
3aU30JIMPOBAHBI.

Jlnist Toro, 4T00BI CBECTH OMACHOCTh HECYACTHOTO CIydas K MUHUMYMY, PEKOMEHIYETCS MPH MOAKIIOYCHUN
Oarapen OCTaBHUTH Ul Hayalla HEKOTOPHIE COCIMHEHHUS MEXIy dJeMeHTamH 0e3 mepembruek. [Ipu sTom Ha
BBIXO/IHBIX TOJIOCax Oaraper He MPUCYTCTBYET CyMMapHOE HampsDKEHHE Beell 0aTapew, a HampspKeHHe, Ipu
CIly4aifHOM TNPUKOCHOBEHMHM BO BpPEMs MOHTaXa K HAXOJIIMMCS TOJ HANPSOHKCHHEM JETallsiM, OCTAeTCs
HIDKE BEPXHEro JOMYCTHMOTO 3HaueHus. He ycTaHOBIECHHBIE MEPEMBIYKH CIEAYET CMOHTHUPOBATH JIHIIb
HETNOCPEICTBEHHO Tepe]l BBOJIOM B SKCILTYaTaIHIo.

3.2. OnacHOCTb, 00YCJIOBJICHHASI KHUCJI0TOH

[Ipu moHTaxke OaTapen HEOOXOAMMO MPHUHATH MEPHI MPEIOCTOPOKHOCTU NMPOTUB HECUYACTHBIX CIIy4aeB C
KHUCIIOTOM, OMAacHOCTh KOTOPBIX BO3HUKAET TMpPHU MOBPEKICHUU KOPITYyCOB JJIEMEHTOB: B O3TOM Ciydae
HE00XO0AUMO HUCIIOIB30BaTh PE3MHOBBIE IIEPUATKH, HEUTPAIN3YIOLUE CPEICTBA, HAIPUMED COLLY.

3.3. MonTax 0aTapen

I'epmeTn3upoBaHHbBIE aKKyMYJIATOPbl OOBIYHO YCTAHABIMBAIOTCS B IIOJIOKEHUE «CTOS» Ha CTEJUIAXHU WIA B
mkagsl. B 0co0bIX ciaydasx OHM MOTYT yCTAHaBJIMBAThHCS B MOJOXKEHUHU «IEKa» HA CIELUAIbHbIE CTEUIAXH.
[Ipu »TOoM HeoOXxomumo oOpaTUTh 0c000€ BHMMAaHME Ha TO, YTOOBI IUIACTHUHBI AKKyMYJISITOPOB
pacrnosiarajuch BEpTUKAIbHO, TAK KaK TOJIBKO B 3TOM ClIydae XMUMHUYECKasl peakiysl INIACTUH aKKyMYJISITopa ¢
CEpHOM KHUCIIOTOH OyAeT NpOXOIUTh IOJOKEHHbIM 00pa3oM. B mpoTuBHOM cilydae MOXET HpPOM3OUTH
HapylIEHHE KOHTAKTA IUIACTHH C 3JIEKTPOJIUTOM.

[Ipu nr060M BapuaHTe YCTAaHOBKHM HEOOXOAMMO OOpaTUTh BHMMAHHE Ha JIOCTATOYHOE PACCTOSHUE MEXITY
OTAENbHBIMU DJIEMEHTaMH, sl TOTO, YTOObl OOecHeuuTh [OCTaTOuYHbI OTBOJ Terwia. TpeOyemoe
MUHUMAaJIbHOE paccTOsiHUE cocTaBisieT 10 MM.

Cnoco0 MOHTa)ka €JUHUYHBIX 3JIEMEHTOB 3aBUCHUT OT pa3Mepa 3JIEMEHTOB U cdepsl npuMmeHeHus. [Ipu Bcex
croco0ax MOHTaXKa CHEUHATbHBIMH KOHCTPYKTOPCKHMMH MEPAaMHU: MOKPHITHE 3aMETHBIM CJIOEM IIJIaCTMACCHI,
IUIACTMACCOBBIMU IIPOKJIAAKAMU, CIEAYyeT 00eCIeUUTh HEM3MEHHOCTh TPEOYEMBIX CONPOTUBICHUIN H30JALMU
Ha MPOTSHKEHUU BCETO CPOKaA CIyKObI OaTapen.

B3anMonoakiroueHne €IMHUYHBIX JIEMEHTOB OCYILECTBIIIECTCS C MOMOILBIO M30JIMPOBAHHBIX NEPEMBIYEK,
NPUBUHYMBAIOIIUXCS K TONIOCAM WM THOKHX KaOENbHBIX IMepeMbluek. [lepeMbluku NMpUBHHYHMBAIOTCS C
MOMOLIBI0 JUHAMOMETPUUECKOro Kitoya. OcymecTBisATh KpyTsamuii MoMeHT 20HM+1Hwm.

[Tocne okOHYAaHMSI MOHTaXXHBIX Pa0OT aKKyMYJIATOPHI M OaTapen MpOHYyMEpOBaTh, HAPY)KHbIE TTOBEPXHOCTHU
OOpHOB, IEpeMblYeK U Y3JI0OB COCIUHEHUs CMa3aTh TOHKUM CJOEM TEXHHYECKOTrOo Ba3eIMHA WU
CHUHTETHYECKOTO COJINAOINA.
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3.4. BBoa B 3KCILIyaTaALMIO

[lepen BKIIOYEHHEM 3apSTHOTO YCTPOHCTBA CJCAYeT MPOBEPUTh KAUYECTBO W MOJSPHOCTh COCIMHCHUS
3apsATHOTO YCTPOMCTBA C Oarapeeil; MOJOKUTENbHBIN MOIIOC BBIIPSIMHUTENS JAODKEH OBITh MOJACOSAMHEH K
HOJI0KUTEIILHOMY TIOJIIOCY OaTapeu.
[Ipn BBOIE TEePMETH3MPOBAHHBIX AaKKyMYJSITOPHBIX Oarapeii He TpeOyloTCs CHelHaibHbIe Mephl U
000pyI0BaHuE I UX BBOJA B SKCILTyaTaIHIo.
BBop Oatapeit B okcruTyaTanuio 0ObIYHO MPOU3BOAMUTCS C HAIPSHKEHHUEM MOCTOSHHOTO mozzapsaa 2,25B/3m.
no rpaduky IU (puc. 1).

Pucynok 1. BBoa B akcmuTyaTanuio ¢ HanpspKeHUEM MOCTOSIHHOTO noa3apsiaa (2,25B/3m.; rpadux [U).

U,l“

Ecmu 3apsimHoe yCTPOWCTBO OCHAIEHO CTYNEHBIO MOBBIMIEHHOTO 3apsiHOTO Hampspkenus 2,35B/aim., To
3apsia MOXKeT ObITh yCKOpeH. BmecTo 24-Ti yacoBOro moazapsija Ui MOJHOTO 3apsaa Oarapeu JOCTaTOueH
12-T WacoBO#M 3apsj TOBBIIIEHHBIM 3apsiIHBIM HampsbkeHuem (puc.2). Ilo ucredeHnm 3TOrOo BpeMEHU
Oarapes 10pKHA OBITh MEPEKIII0UYEHA Ha HANPSHKEHUE IOCTOSTHHOTO noa3apsiaa 2,25B/>m.

Pucynoxk 2. [IpumeHeHne MOBBIIIEHHOTO 3apsHoro Hanpshxerus (2,35B/3m1; rpaduk [U).

Tok/HanpsxeHue

]
3apsg [MocToRAHHLIN
| : noasapsg

U
2,4 B-
"2,23 B I

Makc. 12 yac Bpewms

21.]151 HAIpsAKEHUs 3JIEMCHTOB CJICAYCT IMOJIb30BATHCA JOITYCKaMU, ITPUBCACHHBIMU B Ta6J'II/IIlC 5.
Tabnuua 5. Jlomycku Ha ssieMeHTHOe (6J104YHO€e) HaPsKEHUE U TUIOTHOCTD 3JIEKTPOJINTA.

OTKJIOHEHHE OT CPEHETO

Cpennee 3HaUYCHHE
3HAYCHUA

OTnenbHbIMI Harmpsikenue 3aps1HOro yCTpoiCTBa, OACIEHHOE Ha

+0,1B /-0,05B
JJIEMEHT KOJIMYECTBO JIEMEHTOB




4. UHCTPYKIMSA 10 DKCILIYATAIINHA

4.1. lIpaBuia 3KcIIyaTannu

4.1.1 loanepxuBaOLIUIA 3aps]

Cranuonapuele cBuHIOBbIe akkymyisTopsl «HOPPECKE Batterien» CkOHCTpyMpOBaHbI TakuM 0Opa3oM,
YTO ONTUMAJIbHBIM CPOK CIyXObl M COCTOSIHHE IOJIHOM 3apsKEHHOCTH JOCTHraeTcs MpU HCHOJIb30BAHUU
rpaduka U npu moanep kuBaromieM 3apsaHoM HarpspkeHuu 2, 25B/31eMenT.

Bonee BbicokOe HanpsKeHHE MOJIEPKUBAIOIIETO 3apsia BEAET K nepe3apsily akKyMyJIsITOPOB M YMEHbILIAIOT
CPOK CItyObl. PerynspHslil ypaBHUTENIbHBIN 3apsi]l HE TpeOyeTcs.

EmkocTh Oatapeii M TOKM 3apsiga 3aBUCAT OT TeMIieparypbl Oatapeu. TemmeparypHbiii koddhduumeHT s
eMKocTH cocTaBiisieT okojio 1% Cio Ha 1°C. Camo3zapsia 37€MEHTOB cocTaBisieT okoyio 1,5% B mecsn u
yZIBaMBa€eTCA € MOBBILLIEHUEM TeMIIepaTypsl Ha Kaxbie 10°C.

Pucynok 3. 3aBUCHMOCTB TOKa B pEXKMME HENIPEPBIBHOrO noa3apsaa anemenra OpzV
C HOMHUHAJIbHOU eMKOCTBI0 200 A4 OT HanpsKEHUS 3apsiia U TEMIEPATYpPHI.
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; moo — // 300¢
& / / 200¢
100¢
o 400 4
a
% 200 //‘ ;// /
L1}
- A A ,/
] 80 4 v // £
= &0 ] /
= 40 /’? // /’/
R 7‘/ / ,/ .
A
0 | U

220 295 230 35 240 A5 250
B/an

4.1.2 DxcnjyaTalMOHHAs TeMIepaTypa

Bce HOMUHanmbHBIE 3HAYEHHs MUIsl CTAlMOHAPHBIX CBUHIOBBIX akkymyistopoB «HOPPECKE Batterien»
JAKOTCS IPUMEHHUTENBHO K AKCIUTyaTallMoHHOM TeMmeparype 20°C.

OKcIuTyatauusi NpU MOBBILICHHBIX TEMIIEpaTypaX M B TEYEHHUE JIMTEIBHOIO BPEMEHH COKpAaIaeT CpPOK
ciyx0Ob1  Oartapeii. [loBeimeHne cpeaHell TemmepaTypbl, Hampumep, Ha 10°C  yaBamBaeT CKOPOCTh
KOPPO3HOHHBIX MPOIIECCOB U BIBOE COKpAaIIaeT CPOK ciayKObl. [Ipu moBbIIeHNH cpenHell TeMreparypsl Ha
20°C cpoOK 3KCILUTyaTallii MOXKET COKPATHTHCS 0 YeTBEPTH HOMUHAIBHOTO CPOKa CITyKObI OaTapew.

4.1.3 Paspsan

Pa3zpsim Garapeil ocymiecTBisieTcss NpU BO3HUKHOBEHHWH NPEIYCMOTPEHHOW HArpy3KH, Hampumep, Opu
HCYC3HOBCHHHU CCTCBOI'O IIUMTaHH:A, C 3AIIPOCKTUPOBAHHBIM JIsI JAHHOT'O PEXKKMMa TOKOM pa3psaaa UK )K€ OHH
MIPOBOJIATCS B CIIy4ae TECTUPOBAHUs OaTape B paMKaX UCIBITAHUNA HA €MKOCTb.

B Tabnuuax 2—7 npuiioskeHus MpuBeIeHbl MAaKCUMAJIbHBIE 3HAUEHUsI TOKOB pa3psijia 3a ONpeIeIeHHOE BpeMs
710 OTIPENIeIIEHHOTO KOHEYHOTO HATIPSKEHHUS.
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4.1.4 IloBTOpPHBIN 3apsa

PaspspkeHHBIE, a Takke YaCTUYHO pa3psHKCHHBIE CBHUHIIOBBIE aKKyMYJIATOPBl OCTAaBJICHHBIE Ha
MPOJOJDKUTENIbHOE BpeMsi 0e3 3apsiaa (o3apsiaa) HeM30€KHO MOABEpraroTcs mopye, HalpuMep, B pe3yabTaTe
HeJIoMmyCcTUMOM cyibdaranuu. Bo n3bexxanue 3Toro cienyeT HEMOCPEICTBEHHO TOCIE pa3psiia MPUCTYIHUTh
K HOBTOpHOMY 3apsify. Ecimu i aToro mmeercs pocrarouHoe BpeMs (12 yacoB), TO HCIIONB3yeTcsl camas
maasIas Meroauka 3apsiga. s CTauuMOHapHBIX TIepMeTU3UMpOoBaHHBIX akkymyisTopoB «HOPPECKE
Batterien» npousBoautcs 3apsz o rpaduky U (puc. 4) ¢ Hanpsbkenuem 2,25B/am.

Pucynok 4. Xon 3apsiaku no rpaduky [U.

U,IH

—~1

Ecimu HeoOxonuMo oOecnieunTh TOJHBIA 3apsi] B orpaHuydeHHoe (10 12 yacoB) BpeMs, a Takke B cCiydae,
€CJIM TIPOCTON OaTaper B 3apsHKEHHOM COCTOSIHUU NpeBbICHI 48 YacoB, cienyeT B TCUCHHE OTPAaHMYCHHOTO
BPEMEHHU OCYIIECTBIISATh 3aps] MOBBILICHHBIM HampsbkeHueM. COOTBETCTBYIOUIMIT METOJ 3apsiia OIUCaH B
yHKTE 3.4.

4.1.5 Metoa 3apsina
Crammonapubsie  cBuHLOBBIE akkymyssitopel «HOPPECKE Batterien» B OOBIUHBIX yCIOBHSAX MOTYT
3apsKaThCs TOICP’KUBAIOLINM HanpspkeHueM 2,25B/31.
[Ipn ompeneneHHBIX YCIOBHUAX MOTYT, OJHAKO, IOTPEeOOBAThCS CHEIMAJIbHBIE METOABI 3apsiia ¢
MOBBIIICHHBIM 3apsIHBIM HaNpsDKeHHEM. Tak, HanmpuMmep, B CISAYIOIUX CIydasx:

a) Mpu HEOOXOAMMOCTH JOCTHYB TOJTHOM 3apsHKEHHOCTH B OrpaHudeHHoe Bpems (12 dacos);

0) mocJe BbIBOJIA 3apsHKEHHOM OaTaper U3 HKCIUTyaTallii Ha CPOK OoJiee IBYX MECSAILIEB;
B) MocJIe IpocTosi 0e3 3apsiia MOJTHOCTHIO WIIM YaCTUYHO pa3psHKEHHOM Oatapen B TeueHue Oosee 48 4acos;
T') OCTIE [UITUTEILHOTO HEAOCTATOUYHOTO 3apsia;
N) Tocie TIIyOOKOro paspsina, T.e. TOCTE MaJeHHs HANpsDKEHUS aKKyMyJsiTopa HI)KE MHUHUMAJIbHO
JIOITyCTUMOT'O KOHEYHOT'O HANPSHKEHUS pa3psa.

Ui cokpallieHuss BpeMEeHHM MOBTOPHOI'O 3apsijia FepMETU3HMPOBAHHBIX aKKyMysaTopoB Turna OPzV moxHO
HPOBOIUTH 3apsj C MOBBIILICHHBIM HampspkeHueM 2,35B/am. ¢ momyctumbivu oTkiaoHeHusimu +0,1B/-0,05B,
IPU 3TOM XOJ| 3apsijia C MOBBIILIECHHBIM HAINPSDKEHUEM TaKKe JI0JDKEH cOOTBeTcTBOBaTh [U-XapakTepuctuke.
[Ipu ncnonb30BaHUM 3TOTO METOJA COCTOSIHME IOJHOIO 3apsijia MOXKET ObITh JOCTUTHYTO B 3aBUCUMOCTH OT
BEJIMYMHBI NPEALIECTBYIOIIEro paspsaa yepe3 12—-24 gacos. [locne yero GaTtapero cienyer NepeKItouuTh Ha
HOJICPKUBAOLINI 3apsi]] HanpspkeHueM 2,25B/31.

IIpumeyanus:

3apsia C TOBBIIICHHBIM HANpsHDKEHUEM CleqyeT IPOBOJIUTH HCKIIOUUTEIBHO B TEeX CIydasx, KOrjga 3TO
NPEANUCHIBACTCS HACTOSIUMM TpaBHJIaMu. MeTonpl 3apsiia ¢ TOBBIIICHHBIM HANpsDKCHUEM Helb3s
OPUMEHATh 4Yallle OJHOIO pa3a B IOJ, TaK KaK 3TO MOXET IPUBECTH K COKpAIIEHUIO CpOKa CIIy>KObI
aKKyMYJIITOPHOU Gatapeu.
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4.2. KoHTpOJIbHBbIE HCTIBITAHUS

OnuchiBaeMble HUXKE HUCHBITAHHUSA MMEIOT 1I€JIbI0 KOHTPOJIb 3a CTENEHbIO HKCIUTyaTallMOHHONW TOTOBHOCTH
CTallMOHAPHBIX AKKyMYJIATOPHBIX CUCTEM.

4.2.1 CymmapHoe HanpsizkeHue

(Hampspxenue 3apsiqHOTO YCTPOMCTBA)

CyMMapHOe HampsDKEHHE Ha KOHEYHBIX TMOJIIocaX Oaraped TMpH TOJIEP)KUBAIOIIEM 3apsae pPaBHO
MPOU3BOJHON OT yMHOXeHus 2,25B (HampspkeHMe Ha JJIEMEHTE) Ha KOJMYecTBO djeMeHToB. OHO
KOHTpoJupyeTcs: exekBaptanbHO. [Ipu otkimonenun +0,1/-0,05B crnemyer oTKOPpEKTHPOBATH HOCTHPOBKY
3apsIIHOTO YCTPOUCTBA.

4.2.2 HanpsikeHHe HA 3JIeMeHTe

EnvHuuHbIE HANPsHKEHMSI BCEX AJIEMEHTOB KOHTPOJIMPYIOTCS HE PEKE OJHOTO pas3a B FOJ.

JloTmyCTHMBIE OTKIIOHEHHS OT CPEeIHHX 3HaueHuil coctapisioT +0,2/-0,1B mis sanemenra.

Ecnu epuHuvHOE HANpspKEHHUE OTAETBHOTO AIIEMEHTAa WM OTHACIBHOTO OJIOKa DIIEMEHTOB HAXOAWUTCS 3a
npeneaamMy JaHHBIX JIOIYCKOB, CIEAYET JIONOJHUTEIBHO MPOKOHTPOJIUPOBATH IUNIOTHOCTh 3JIEKTPOJIUTA ITHX
JJIEMEHTOB.

4.3. lIpopniiakTuyecKue UCNBITAHUS €MKOCTH.

PerynﬂprIe HCIbITaAHUSA CMKOCTH C MCJIbIO KOHTPOJIA 3a CTCICHLIO E)KCHJ'IyaTaLII/IOHHOﬁ T'OTOBHOCTHU
CTallMOHAPHBIX CBUHIIOBBIX OaTapeil He TpeOyercsi, MOCKOJIbKY IOKa3aHHs IUIOTHOCTH JJICKTPOJIMTA B
AJIEMEHTaX OOBIYHO MO3BOJISIFOT CYJIUTh O CTETICHU dKCILTyaTallMOHHON TOTOBHOCTH OaTapew.

Ecnu xe ucnpITaHust eMKOCTH perjaMeHTUPOBaHbl WM TPEOYIOTCS M0 KaKOW-1MO0 NpUYMHE, TO UX CIeIyeT
MIPUBOJIUTH CJICTYIOLIUM 00pa3oMm:

4.3.1 Paspsn npousBOAUTCs C MOCTOSHHBIM TOKOM. lIpu 3TOM paspsg MOKET OCYLIECTBIIATHCS KaK TOKOM
10-T1 yacoBOl €MKOCTH (HOMUHAJILHOW €MKOCTH), TaK U JUll NPUOIMKEHHsI K YCIOBUSAM 3KCIUTyaTallul U K
0COOBIM CITy4yastM UCHOJIb30BaHUs, OJIHO-, TPEX- U MSATUYACOBBIM TOKOM. 3HaY€HUsl TOKA C COOTBETCTBYIOLUE
TOMY WJM WHOMY BpPEMEHH pa3psija COJAepKarcsi B TexHW4Yeckod mokymeHtauuu ¢upmel «HOPPECKE
Batterien».

4.3.2 Ilepen HayamoMm pa3psiia CIeAyeT CISAWTh 3a TeM, YTOOBI CPeIHsSsS TeMIleparypa aKKyMyJIITOPOB
cocrasisuia 15 - 35°C.

4.3.3 K ucneiTaHuio eMKOCTH Oarapen MOXHO HPUCTYNaTh U3 PeXHMa MOCTOSHHOTO moj3apsiaa. B xome
paspsizia cpeqHee 3HAUYEHUE TOKA paspsiia HE JOJDKHO OTKIOHATHCA Ooisiee yeM Ha +1% OT HOMHUHAIBLHOTO
3HaueHus. [lomyckaroTcs KpaTKOBPEMEHHBIE OTKIOHEHUS 10 +5% OT HOMHHAJIBHOIO 3HAYEHUS TOKA paspsia
MIPOAOIDKUTENHLHOCTHIO He Ooee 20 cek.

4.3.4 CnemyeT 3anpOTOKOIMPOBATH HANPSHKEHNUS Ha BBIXOAHBIX MOJIOCAX BCEW OaTapen W Ha CYIIECTBEHHOM
KOJIMYECTBE €IMHUYHBIX 3JeMEHTOB no uctedenue 10, 25, 50 u 80% HOMHHAIBLHOrO BpEeMEHHU paspsia.
3areM criemyeT BBIOpAaTh TaKWe WHTEPBAIBI JIsi KOHTPOJIBHBIX 3aMEpOB, KOTOpBIE HE MO3BOJWIN Obl
MIPOJOJIKATH pa3ps NOCIe JOCTUKEHUS KOHEUHOIO HAPSLKEHUS paspsaa.

4.3.5 Koneunoe HampspKeHHE paspsiia OaTaped BBIYUCISETCS MyTeM YMHOXEHHS 3HAU€HHS JIOMYCTHMOTO
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KOHEUHOT'O HANPSDKEHHSI pa3psijia CIMHUYHOTO JIEMEHTA Ha KOJIMUYECTBO DJIEMEHTOB.

[IpenenbHO MOMYCTUMOE KOHEYHOE HAIPSDKEHUE paspsijia €AMHUYHOTO JIEMEHTa HaXOJIUTCS B 3aBUCHUMOCTHU
or Toka paspsga. COOTBETCTBYIOIIME 3HAYCHHUS COJEPXKATCI B TEXHMYECKOW JIOKYMEHTAIlMH (HUPMBI
«HOPPECKE Batterieny.

4.3.6 Paspsapn cienyer IpeKkpaTuTh IO MCTEYEHUM BPEMEHH paspsad, NMPEANHCAHHOTO COOTBETCTBYIOLLIEMY
TOKY paspsgaa WIA IO AJOCTHIKCHUH HANPSAXKCHUA HA BBIXOJAHBIX IIOJHOCAX 6aTapeI/1 3HAYCHHUA KOHCYHOI'O
HanpspkeHus paspsaa. [Ipu 5ToM HanpspKeHWH Ha TOJI0Cax OTAEIbHBIX 3JIEMEHTOB MOTyYT Jexars He 0,2B
HIDKE JOIYCTUMOIO KOHEYHOI'O HANPsKEHUS pas3psia.

4.3.7 IlonmydyeHHOE 3HAUYEHHE EMKOCTH SIBIISIETCA DPE3YJbTHPYIOIIEH OT CWIbl TOKAa pa3psiia U BPEMEHHU
paspsaa. Ecnu HauaneHas temneparypa He coorBercTBOBaia 20°C, modydyeHHOE 3HAaYEHHE EMKOCTH CIIEAYeT
MaTEMaTHYECKH MPUBECTU K HOPMAIBHBIM TEMIIEPATypHbIM YCIOBUSAM. JlJii BBIYMCIECHUS AECHCTBUTEIBHOU
€MKOCTH, COOTBETCTBYMOILIEH TemnepaType 20°C, cineayeT BhIUEeCTh OT 3aMEPEHHOr0 3HaueHust eMkocT 0,6%
Ha Kaxapli rpagyc temmeparypsl 6osxee 20°C. IIpu temneparype menee 20°C ciemyeT MPUILTIOCOBATH K
3aMEPEHHOMY 3HAYEHHIO0 €MKOCTH, COOTBETCTBEHHO, 0,6% Ha Kaxk1plil rpaxyc. [Ipu BpeMeHn MeHee 0JHOro
yaca 3a MOIPABOYHBIN TeMIepaTypHbId KOA(PGUIMEHT Ha Kaxablil rpamyc oTkioHenus oT 20°C criemyer
opatb 1%.

4.3.8 Ecnu HOMHMHANBbHA €MKOCTh (A1 HOBBIX Oarapeil) HE JOCTHraercs, CiedyeT 3apsauTh Oarapero B
COOTBETCTBUU C ITyHKTOM 3.4 ¥ IOBTOPUTDH UCTIHITAHUS HA €MKOCTb.

Ecmu mocne ocymiecTBIEHHOT0 B COOTBETCTBUH C IMPEANUCAHUAMU 3apsia MOJYYeHHOE 3HAUYE€HHE €MKOCTU
cocraBisieT MeHee 80% OT HOMUHAJILHOW €MKOCTH, 3TO 03HAYAET, YTO CPOK CITYKOBbI OaTapen UCTEK.

4.3.9 HenocpeAacTBeHHO IOCA€ OKOHYAHMSI HCHBITAaHMS HA €MKOCTh CielyeT 3apsauTb Oartapero B
COOTBETCTBUU C ITyHKTOM 4.1.4

4.4. Yxon

4.4.1 BusyajbHblii KOHTPOJIb
[IpumepHO pa3 B roj ciaenyer NPOBOJUTH BU3YaJIbHBIN KOHTPOJIb OaTapey U 3JEKTPUUECKUX MOAKIIOUEHHH.

4.4.2 JlonuB BOAbI
[Ipu skcrutyaranuy repMeTU3UPOBaHHBIX aKKYMYJISITOPOB JIOJIMBKA BOJIbI MJTH DJIEKTPOJIMTA HEBO3MOKHA.

4.4.3 Yucrka 0atapen

EaTapeH CJICAYCT IIOCTOSAHHO COACPKATH YHUCTBIMU W CYXHMHU. IInacTmaccoBbie COCyIbl JJIEMCHTOB H
KPBILIKKA COCYZIOB  CJEAYeT, BO H30eKaHWEe BO3HHUKHOBEHUS TPEUIMH OT BHYTPEHHUX HAIPSDKEHUH B
Marepuaji€, Y1CTUTb TOJIbKO C UCII0JIb30BaAHUCM YUCTOMN BOABI.
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UYeprexu KOpIycoB aKKyMYJISITOPOB.
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Tabnuua 1. EMkocTH, pa3mepsl U Beca aKKyMYJISITOPOB.

iomems C10/1,80B | C5/1,77B | C3/1,75B | CU/L6TB | o ﬂ?ﬁ;‘a LHE‘IE’I‘;HE‘ B"(Ilc;)”a
Au Ay Ay Ay i
MM MM MM
12V 1 OPzV 50 50 43 39 30 38 272 205 383
12V 2 OPzV 100 100 87 79 59 52 272 205 383
12V 3 OPzV 150 150 130 118 89 74 380 205 383
6V 4 OPzV 200 200 174 157 118 51 272 205 383
6V 5 OPzV 250 250 217 197 148 66 380 205 383
6V 6 OPzV 300 300 260 236 177 73 380 205 383
4 OPzV 200 230 195 165 124 20 208 105 420
5 0PzV 250 290 246 204 155 24 208 126 420
6 OPzV 300 350 292 246 185 28 208 147 420
5 0PzV 350 360 313 270 208 31 208 126 535
6 OPZV 420 430 374 324 249 37 208 147 535
7 OPzV 490 510 441 378 290 42 208 168 535
6 OPzV 600 600 544 477 354 50 208 147 710
8 OPzV 800 800 723 636 473 68 215 193 710
10 OPzV 1000 1000 903 795 590 82 215 235 710
12 OPzV 1200 1200 1088 954 709 97 215 277 710
12 OPzV 1500 1500 1344 1224 902 120 215 277 855
16 OPzV 2000 2000 1796 1632 1203 165 215 400 815
20 OPzV 2500 2500 2247 2040 1504 200 215 490 815
24 OPzV 3000 3000 2693 2448 1805 240 215 580 815

144 HOPPECKE
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Tabmuua 2. Pa3psin B (A) 10 koHeyHoro Hanpspkenus 1,70B/anement

Mopenb 15 mun | 30 MuH 1q 24 3y 449 54 6 q 8q 104
12V 1 OPzV 50 63,0 45,5 29,8 18,3 13,5 10,7 9,0 7,7 6,2 5,2
12V 2 OPzV 100 126 91,1 59,6 36,6 26,9 21,5 17,9 15,5 12,3 10,4
12V 3 OPzV 150 189 137 89,4 54,9 40,4 32,2 26,9 23,2 18,5 15,5

6V 4 OPzV 200 252 182 119 73,2 53,8 43,0 35,8 30,9 24,6 20,7

6V 5 OPzV 250 315 228 149 91,5 67,3 53,7 44,8 38,6 30,8 25,9

6V 6 OPzV 300 378 273 179 110 80,7 64,4 53,7 46,4 36,9 31,1
4 OPzV 200 264 184 120 76 55 45 39 34 27 23

5 OPzV 250 330 230 150 95 68 56 49 43 34 29

6 OPzV 300 396 276 180 114 82 68 58 52 41 35

5 OPzV 350 408 312 202 124 92 74 63 55 44 37

6 OPzV 420 489 374 242 148 110 89 76 66 52 44

7 OPzV 490 571 436 282 174 128 104 88 77 61 51

6 OPzV 600 553 456 344 229 159 132 108 95 75 60

8 OPzV 800 737 608 459 306 212 176 144 126 100 80

10 OPzV 1000 921 760 573 382 265 221 180 158 125 100
12 OPzV 1200| 1105 911 688 459 318 265 216 189 151 120
12 OPzV 1500f 1368 1164 876 566 420 334 278 238 186 153
16 OPzV 2000| 1824 1552 1168 755 560 446 371 318 248 204
20 OPzV 2500| 2280 1940 1460 944 700 558 464 398 310 256
24 OPzV 3000| 2736 2328 1752 1132 840 669 556 477 372 307

Tabmuua 3. Pa3psin B (A) 10 KoHeYHOTO HanpspkeHus 1,75B/anement

Mopenb 15 mun | 30 mua 1y 24 3q 4q 54 64 8 g 10 4
12V 1 OPzV 50 58,8 42.8 28,6 17,9 13,2 10,6 8,9 7,7 6,2 5,2
12V 2 OPzV 100 118 85,5 57,3 35,8 26,5 21,2 17,8 15,5 12,3 10,4
12V 3 OPzV 150 176 128 85,9 53,6 39,7 31,9 26,8 232 18,5 15,5

6V 4 OPzV 200 235 171 115 71,5 53,0 42,5 35,7 30,9 24,6 20,7

6V 5 OPzV 250 294 214 143 89,4 66,2 53,1 44,6 38,6 30,8 25,9

6V 6 OPzV 300 353 257 172 107 79,5 63,7 53,5 46,4 36,9 31,1
4 OPzV 200 224 164 110 72 55 45 39 34 27 23

5 OPzV 250 280 205 138 90 68 56 49 43 34 29

6 OPzV 300 336 246 165 108 82 68 58 52 41 35

5 OPzV 350 368 290 196 121 90 74 63 55 44 37

6 OPzV 420 441 348 235 145 108 88 75 66 52 44

7 OPzV 490 515 406 274 170 126 103 88 77 61 51

6 OPzV 600 529 447 332 218 159 132 108 95 75 60

8 OPzV 800 706 596 443 290 212 176 144 126 100 80

10 OPzV 1000| 882 745 554 363 265 221 180 158 125 100
12 OPzV 1200| 1058 894 664 435 318 265 216 189 151 120
12 OPzV 1500{ 1200 1056 816 540 408 326 272 234 184 152
16 OPzV 2000{ 1600 1408 1088 720 544 435 363 312 246 203
20 OPzV 2500 2000 1760 1360 900 680 544 454 390 308 254
24 OPzV 3000| 2400 2112 1632 1080 816 652 544 468 369 304
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Tabnuua 4. Pa3psin B (A) 1o koHeyHoro Hanpspkenus 1,80B/anement

Mogenb 15 mun | 30 MuH 1q 24 34 449 54 6q 8q 104
12V 1 OPzV 50 52,3 38,9 26,8 17,2 12,9 10,4 8,7 7,6 6,0 5,1
12V 2 OPzV 100 105 77,7 53,7 344 25,7 20,8 17,5 15,2 12,1 10,1
12V 3 OPzV 150 157 117 80,5 51,6 38,6 31,1 26,2 22,8 18,1 15,2

6V 4 OPzV 200 209 155 107 68,7 51,5 41,5 35,0 30,3 242 20,2
6V 5 OPzV 250 262 194 134 85,9 64,4 51,9 43,7 37,9 30,2 253
6V 6 OPzV 300 314 233 161 103 77,2 62,3 52,5 45,5 36,2 30,4

4 OPzV 200 197 148 104 69 53 44 38 33 27 23

5 OPzV 250 246 185 130 86 67 55 48 42 34 29

6 OPzV 300 295 222 156 104 80 66 57 50 41 35

5 OPzV 350 320 265 185 117 87 71 61 53 43 36

6 OPzV 420 384 318 222 140 105 85 73 64 51 43

7 OPzV 490 448 371 259 163 122 100 86 74 60 51

6 OPzV 600 465 382 294 206 158 131 106 94 75 60

8 OPzV 800 619 510 392 274 210 174 141 125 100 80

10 OPzV 1000| 774 637 490 343 263 218 176 157 125 100

12 OPzV 1200| 929 764 588 412 315 261 212 188 151 120

12 OPzV 1500/ 1008 924 738 506 390 313 262 226 178 147

16 OPzV 2000| 1344 1232 984 675 520 417 350 302 238 196

20 OPzV 2500| 1680 1540 1230 844 650 522 438 378 298 246

24 OPzV 3000| 2016 1848 1476 1012 780 626 525 453 357 295
Tabnuua 5. Paspsin B (A) 10 koHeyHOTO HanpspkeHus 1,83B/anement

Mopenb 15 mun | 30 mua 1y 24 3q 4q 54 64 8 g 10 4
12V 1 OPzV 50 47,1 36,1 254 16,5 12,5 10,1 8,5 7,4 5,9 5,0
12V 2 OPzV 100 94,2 72,2 50,9 33,1 25,0 20,2 17,1 14,8 11,8 9,9
12V 3 OPzV 150 141 108 76,3 49,6 374 30,3 25,6 22,2 17,7 14,9

6V 4 OPzV 200 188 144 102 66,1 49,9 404 34,1 29,6 23,6 19,8
6V 5 OPzV 250 235 180 127 82,7 62,4 50,5 42,7 37,1 29,6 24,8
6V 6 OPzV 300 282 217 153 99,2 74,9 60,6 51,2 44,5 35,5 29,7

4 OPzV 200 176 140 100 66 51 42 36 32 26 23

5 OPzV 250 220 175 125 83 63 53 45 40 33 29

6 OPzV 300 264 210 150 99 76 63 54 48 39 34

5 OPzV 350 290 244 175 113 85 70 60 52 42 35

6 OPzV 420 348 292 210 135 102 84 72 63 51 42

7 OPzV 490 406 341 245 158 119 98 84 73 59 49

6 OPzV 600 394 359 288 203 153 123 103 93 71 59

8 OPzV 800 525 478 384 270 204 165 137 124 95 79

10 OPzV 1000| 657 598 480 338 255 206 172 155 119 99

12 OPzV 1200{ 788 717 576 406 306 247 206 186 142 119

12 OPzV 1500| 912 840 678 480 372 300 253 218 171 144

16 OPzV 2000| 1216 1120 904 640 496 400 337 291 228 192

20 OPzV 2500| 1520 1400 1130 800 620 500 422 364 286 240

24 OPzV 3000| 1824 1680 1356 960 744 600 506 436 343 288
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Tabnuma 6. Paspsin B (A) 10 koHeyHOro HanpspkeHus 1,87B/anement

Mopenb 15 mun | 30 MuH 1q 24 3y 449 54 6 q 8q 104
12V 1 OPzV 50 40,1 32,0 23,1 15,3 11,7 9,5 8,1 7,0 5,6 4,7
12V 2 OPzV 100 80,2 64,0 46,1 30,6 23,3 19,0 16,1 14,0 11,2 9,4
12V 3 OPzV 150 120 96,0 69,2 45,9 35,0 28,5 24,2 21,1 16,9 14,2

6V 4 OPzV 200 160 128 92,2 61,2 46,6 38,0 32,2 28,1 22,5 18,9

6V 5 OPzV 250 201 160 115 76,5 58,3 47,5 40,3 35,1 28,1 23,6

6V 6 OPzV 300 241 192 138 91,8 69,9 57,0 48,3 42,1 33,7 28,3
4 OPzV 200 160 132 94 62 48 40 34 30 25 22

5 OPzV 250 200 165 118 78 60 50 43 38 31 27

6 OPzV 300 240 198 141 93 72 60 52 46 38 33

5 OPzV 350 250 216 158 106 80 66 56 49 40 34

6 OPzV 420 300 259 189 127 96 79 67 59 48 40

7 OPzV 490 375 324 237 159 120 99 84 74 60 51

6 OPzV 600 370 323 256 182 141 118 100 88 69 59

8 OPzV 800 494 431 341 243 188 157 133 118 94 78

10 OPzV 1000| 617 539 426 304 235 196 167 147 118 98
12 OPzV 1200| 741 647 512 365 282 235 200 176 141 118
12 OPzV 1500 720 720 594 432 339 273 232 204 163 135
16 OPzV 2000| 960 960 792 576 452 364 310 272 217 180
20 OPzV 2500| 1200 1200 990 720 566 456 388 340 272 226
24 OPzV 3000| 1440 1440 1188 864 679 547 465 408 326 271

Tabmuua 7. Pa3psin B (A) 1o koHeyHoro Hanpspkenus 1,90B/anement

Mopenb 15 mun | 30 mua 1y 24 3q 4q 54 64 8 g 10 4
12V 1 OPzV 50 34,2 28,2 21,2 14,4 11,1 9,0 7,6 6,6 5,2 4,3
12V 2 OPzV 100 68.4 56,3 423 28,8 22,1 18,0 15,2 13,2 10,4 8,6
12V 3 OPzV 150 103 84,5 63,5 433 33,2 27,0 22,8 19,8 15,6 12,9

6V 4 OPzV 200 137 113 84,6 57,7 442 36,0 30,4 26,3 20,8 17,3

6V 5 OPzV 250 171 141 106 72,1 553 45,0 38,0 32,9 26,1 21,6

6V 6 OPzV 300 205 169 127 86,5 66,3 54,0 45,6 39,5 31,3 25,9
4 OPzV 200 120 104 84 57 45 38 32 29 24 21

5 OPzV 250 150 130 105 71 56 47 41 36 30 26

6 OPzV 300 180 156 126 86 67 56 49 43 36 31

5 OPzV 350 208 195 145 97 75 62 53 47 39 32

6 OPzV 420 249 234 174 117 90 75 63 57 46 39

7 OPzV 490 291 273 203 136 105 87 74 66 54 45

6 OPzV 600 306 265 221 165 129 106 88 76 65 58

8 OPzV 800 408 353 294 220 172 141 118 102 86 78

10 OPzV 1000| 510 441 368 274 216 176 147 127 108 97
12 OPzV 1200| 612 529 441 329 259 212 176 153 129 116
12 OPzV 1500 600 600 522 390 307 248 211 186 153 127
16 OPzV 2000{ 800 800 696 520 409 331 281 248 204 169
20 OPzV 2500/ 1000 1000 870 650 512 414 352 310 256 212
24 OPzV 3000| 1200 1200 1044 780 614 496 422 372 307 254
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